Metabolism of tryptophan along the kynurenine pathway in alloxan diabetic rabbits.
Enzyme activities along the kynurenine pathway were assayed in the tissues of New Zealand white rabbits made diabetic with alloxan treatment and hypercholesterolemic with a high-cholosterol diet. Activities are expressed as nmoles of product forming per min per mg of protein and per g of fresh tissue. Liver tryptophan 2,3-dioxygenase (TDO) was present only in holoenzyme form. This activity decreased in diabetic-hyperlipidemic and hyperlipidemic rabbits in comparison with healthy animals. Small intestine indole 2,3-dioxygenase was markedly higher than liver TDO in all rabbit groups, but did not show any significant difference in the values among the three groups. Mitochondrial kynurenine 3-monooxygenase activity was higher in liver than in kidney, but were unchanged with respect to controls. Kynureninase showed similar specific activities in the liver and kidney among groups, whereas the activity per g of fresh tissue was significantly lower in the liver of hyperlipidemic and kidney of diabetic-hyperlipidemic rabbits than in healthy animals. Kynurenine-oxoglutarate transaminase and kynureninase showed lower values in kidney, but not in liver, of diabetic-hyperlipidemic rabbits. However, 3-hydroxyanthranilate 3,4-dioxygenase activity was reduced in both liver and kidney of diabetic-hypercholesterolemic and hyperlipidemic rabbits compared with controls. Instead, aminocarboxymuconate-semialdehyde decarboxylase (picolinic carboxylase) activity was significantly higher in diabetic-hyperlipidermic rabbits in comparison with hyperlypidemic and control rabbits. Therefore, in diabetic rabbits, there is an alteration of tryptophan metabolism at the level of 3-hydroxyanthranilic acid --> nicotinic acid step, which has the effect of reducing the biosynthesis of NAD in diabetes.